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EDITORIAL 


EXODUS FROM THE SUDAN 


Pzop.e of mature age and especially those who retain memories of the 
Victorian and Edwardian times will read with regret and some surprise that many 
Veterinary Surgeons who have spent their lives in the Sudan are leaving that 
country. The opportunity to take an active part in the development of backward 
lands, to bring health and prosperity and the benefits of science to the people 
and animals of territories overseas has always attracted young men and women 
of character embued with an adventurous spirit. Their reward has never been 
great when measured by financial standards. The work calls for the pioneer 
spirit and the true pioneer does not always stop to take account of monetary gain. 
He enters upon his task as if it were a vocation and assesses his reward by those 
reactions of heart and mind which are stimulated by a worthwhile job and the 
benefit he can bring to those in need. There can be no doubt that many 
Veterinary Surgeons look upon their work overseas as a vocation. They enter 
into the spirit of the land which they serve and become “ more Indian than the 
Indians.” They enjoy their periodic trips to the homeland but seem to express 
no regret when the time comes for their return to the land of adoption. This is 
a happy state of affairs so one can only surmise that the men of the Sudan have 
been moved to relinquish their posts and forsake their chosen careers on account 
of the policy of the new regime in the condominium to replace the foreign 
members of the administrative and executive staff by Sudanese nationals. This 
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exodus from the Sudan is not unique for in recent years we have witnessed similar 
withdrawals from other countries which also under the tutelage of British men 
and women have been nurtured and developed to the stage of self-government. 

The British Empire has achieved its proud place in the world not by force of 
arms alone but rather by her genius in colonisation and by virtue of the methods 
employed to develop the territories which have come under her care. Great 
areas have been rescued from the perils of ignorance and strife and their hand- 
maids famine and pestilence. The efforts of a few devoted men and women have 
achieved great transformations. They have lived “on their work” and moved 
freely amongst the people. They have stimulated and encouraged that which 
is good in native tradition, culture and art. They have harnessed science to the 
benefit of agriculture, medicine and engineering and in service to the state. They 
have integrated into the existing judicature those precepts of law and order which 
have their spring in the more tender and sympathetic ideals of western civilisation. 

In all these things the Veterinary Officers have played a leading part and 
it has come to be acknowledged that the material and cultural progress of any 
primitive land depends in great measure upon the efficiency of its Veterinary 
Service. 

Service overseas calls for men and women who are prepared to sacrifice the 
comforts of the homeland and possessed of integrity and ability and the urge to 
dedicate their lives to an ideal. In return they should be able to look forward 
to a career offering reasonable material reward and security. It has always been 
the avowed policy of the central government to develop the overseas territories 
so that in due course they may manage their own affairs. In recent years this 
goal has been achieved in several parts of the world. In each case there has been 
an exodus of British officials. It is sad to think that these people who have 
served their adopted land so loyally and efficiently are constrained to forsake 
their posts. 
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GENERAL ARTICLES 


THE PATTERN OF EQUINE SURGERY AS SEEN AT THE 
FIELD STATION OF THE LIVERPOOL SCHOOL 
By J. G. WRIGHT 
School of Veterinary Science, University of Liverpool 
Introduction 
In this paper 480 equine surgical cases dealt with by the writer and his 
colleagues during the period between January, 1942, and April, 1954, are 
reviewed. Its object is to give to those younger members of the profession engaged 
in country practice and whose particular interest lies in horses but who have not 
had the opportunity of seeing a sufficient amount and variety of equine surgical 
material, something of a picture of the work they are likely to be called on to 
deal with. It is inevitable in an institution such as this that certain conditions 
calling for somewhat specialised surgery will assume a proportion higher than 
that which is a true representation of their incidence. The animals were attended 
in consultation with 82 practising veterinary surgeons and were received chiefly 
from Cheshire, North Wales, Lancashire, Yorkshire and Shropshire; 268 (56 per 
cent) were riding horses, hunters, racehorses (chiefly steeplechasers), hacks, jumpers 
and riding ponies, and 212 (44 per cent) were draught animals, chiefly farm 
carthorses but including a few vanners and hackneys. 
Material Reviewed 
Castration “ Pe oy - iia in iis gI 
(2) Normal <a ae 
(b) Cryptorchid ... 36 
(c) Inguinal hernia 9 


Ovariectomy__.... re es 12 
Operation for Fistulous Withers and Poll Evil on ae 57 

a »» Umbilical hernia 5G ‘ pe Sai 26 

- », Roaring ... mf ue nes sae seg 35 
Botriomycotic lesions... dis Pes id we oes 15 
Eye cases ne ibe Si bes ia an eon 14 
Neoplasia ve Fs es i ‘as wi een 30 
Dental cases... = Ses ins ah 12 
Operations on the facial | sinuses ne ae a ne 8 
Bone fractures ... ie oy ge jes ve «hi 7 
Wounds and sepsis i ide ibe 56 
Lameness unassociated with wounds and sepsis in 83 


Sundry conditions, including synovitis, capped elbow, capped 
hock, capped stifle, prolapse of the rectum, rupture of the 
peroneus tertius, “ head shaking,” wry neck, laceration of 
the perineum and vaginal windsucking, sprained loins, 
stringhalt, calculus of the urinary bladder in the mare and 
of the urethra in the gelding. 
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Anesthesia 

For all but the simplest operation cases, intravenous chloral hydrate narcosis 
was employed in the manner previously described (Wright, 1952), supplemented 
as required by local infiltration, chloroform by inhalation or intravenous pento- 
barbital sodium. 320 animals were so treated. In one, intravenous Anavenol 
was employed. Two deaths occurred from anesthesia; in one chloroform was 
being used and in the other chloral hydrate alone. In none was there any 
post-operative malaise due to the anzsthetic. One animal was destroyed conse- 
quent on bilateral radial paralysis supervening on prolonged recumbency on both 
sides. 


Normal Castration 
Analysis of cases. 
Riding horses ..._ 19 Yearlings ... ~~. & 
Carthorses a ae 2 years old - 
3 to g years old... 18 
Normal recovery ... 41 
“Champignon” ... 4 (5 cords) 
Deaths ke ... I (“ Champignon ”-—sepsis) 


Discussion. 


Of the various methods available for the division of the spermatic cord 
the emasculator has for many years been the most popular instrument and 
in so far as the castration of young horses is concerned the writer concurs with 
this opinion. There can be no doubt the earlier in life the operation is performed 
the greater is its simplicity and the less is the tendency to complications. When, 
however, the operation is performed on adult horses, and by adult, animals of 
3 years old and upwards are referred to, the control of hemorrhage from the 
spermatic vessels becomes a matter of much greater consequence and many 
operators are not disposed to rely on the emasculator or even the ecraseur for 
their use may be followed by severe and even fatal bleeding. Moreover, they may 
feel equally disinclined to adopt the older methods of clams or the hot iron, 
believing them to be poor surgical methods in that they cause considerable tissue 
destruction and render the cord especially prone to infection. 


During the first quarter of the century it was the time honoured teaching 
that on no account should ligatures be used in the castration of horses because 
of the persisting infection they so frequently provoked. But this teaching was at 
a time when ligatures comprised some non-absorbable material such as silk or 
cord. With the adoption of catgut in veterinary surgery the ligature method was 
reintroduced for it obviously had so much to commend it. Bleeding was with 
certainty controlled and it was reasonable to assume that provided the operation 
was performed with due regard to surgical cleanliness, the presence of a small 
foreign body in the form of a single ligature which would be absorbed in a matter 
of twenty-one days, would not cause serious complication. Surgeons were 
accustomed to the use of catgut ligatures elsewhere in the tissues without serious 
infection arising, and, moreover, the introduction of the sulpha drugs and of the 
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antibiotics which could be used freely at operation as an additional safeguard 
would seem to render the method a completely satisfactory one. 

It has been the writer’s experience, however, that this is not the case and 
even when adopting the greatest care there is a risk that a persisting infection 
of the cord will develop; the condition which French observers in the past have 
called “ champignon ” and caused by streptococcal infection. In the cases under 
review the condition occurred in 5 per cent of the cords so treated and was 
encountered both with and without the local use of sulpha drugs and antibiotics 
at the time of operation. 

During the early post-operative period nothing untoward was noticed; 
there was no systemic reaction, swelling was negligible and there was no pus 
discharge. By about the eighth day a suspicion that all was not well was aroused 
when it was seen that the blood-stained discharge from the wound which was 
normal during the first two or three days after operation, was persisting. Palpation 
of the inguinal region which was painful revealed that the spermatic cord was 
swollen and turgid and in shape rather like a sausage or the stem of a mushroom. 
Later, as the skin wound closed, an acute abscess developed. Experience has 
taught the writer that for recovery to occur a second operation is imperative and 
the earlier it is performed the better. Its object is the complete removal of the 
infected focus and the inflamed cord. The original wound is excised and the 
cord dissected out down to the external inguinal ring. Section is made high up 
through normal cord using the emasculator. There is no fear of serious 
hemorrhage because the spermatic artery is occluded by clot. In four of the 
five cases dealt with, this second operation was followed by uncomplicated 
recovery. In the fifth, a severe one in which second operation was delayed in the 
hope that resolution would occur, it was found to be impossible to get above the 
inflamed area of the cord and a deep inguinal abscess developed. 

Examination of a recent lesion after removal reveals an area of hemorrhagic 
necrosis about the position of the ligature, which may or may not still be present, 
together inflammatory cedema of the cord above this. Group C streptococci have 
been isolated. The condition differs from the classical scirrhous cord in that it 
is an early post-operative complication rather than a delayed one and it is not 
characterised by the deposition of fibrous tissue in which staphylococcal abscesses 
are present. 

The writer is of the opinion that the primary factor in these cases is the 
ligature which by acting as a foreign body for a period of two to three weeks 
favours the establishment of infection which otherwise would have been over- 
come quickly. Moreover, bloodclot, particularly that in the pampiniform plexus 
of veins adjacent to the ligature, is an especially suitable medium for bacterial 
multiplication. The question arises: does bacterial contamination of the cord 
occur at the time of operation or subsequent to it? Both may be concerned. 
Despite the greatest care it is unlikely that equine operations will be performed 
in a bacteria-free environment, and for this reason veterinary surgeons are averse 
to closure of the wound by sutures, while during the post-operative period 
contamination of the open wound is inevitable. But these factors alone do not 
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necessarily mean sepsis and when the latter occurs under modern surgical 
conditions it is likely that some additional factor plays a major réle. In so far as 
post-operative infection is concerned, the point along its course at which the cord 
is divided is a matter to be considered. If the cord is severed just above the 
epididymis the cut end is more likely to become involved in post-operative 
contamination than when it is divided high up and is thus retracted towards the 
inguinal canal. When using ligatures it is likely that the cord will be cut rather 
low down, whereas when using the emasculator alone it will be higher. Never- 
theless, in regard to the use of ligatures it must be borne in mind that should 
champignon develop the higher the infected focus is the more difficult subsequent 
operation becomes. There is no doubt that the local use of the sulphonamides or 
penicillin at the time of operation greatly reduces the tendency to post-operative 
sepsis and when using ligatures the greatest care should be taken that they come 
everywhere into contact with the exposed tissues. A difficulty is that they cannot 
be effectively applied during the post-operative period. A possible source of 
additional infection is digital interference with the wound after operation. The 
practice at this centre is that there shall be no such interference unless it is clearly 
apparent that infection has already become established. 

The writer would summarise his views by saying that while for the 
immediate purposes of the operation of castration of adult horses, the method 
of ligaturing the spermatic vessels with catgut prior to dividing the cord is the 
most efficient one, it is associated with a risk that a persistent infection of the 
cord will develop. This risk is one of about 5 per cent, and having regard to all 
the risks which arise in regard to the operation in adult horses it may be 
considered that this risk is no greater than that which attends other methods of 
operation at present employed. It can be combated successfully if dealt with 
early. 

It is important in these days when animal owners tend more and more to 
resort to litigation when medical and surgical services fail, to emphasise the fact, 
that despite the greatest skill and care in its performance, the operation of 
castration of the horse, particularly the adult animal, is not without hazard. 


Cryptorchid Castration 
Analysis of cases. 


T ype Age at operation Testicle involved 
Thoroughbred 2 Yearlings mi’ Right ... 16 
Ponies a! 2 years old... 25 let ... 19 
Cart ie 3 to 6 years old 8 Both ... 3 

Classification. 
Testicle retained in the abdomen xs si ous nox 
(in 4 a short processus vaginalis containing the epididymis 
was present) 
Testicle in the inguinal canal... tise we xi oe 5 
Testicle at the external inguinal ring ... a win ye 


(small in size but normal in structure) 
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Analysis of the abdominal testicles. 


Small and flabby with incomplete attachment of eee aa see 

Cystic and sina asi _ ‘ os ‘ini 2 

Dermoids . mene ai ‘aie vi “ wa ea 3 
Failures. 


Inability to find the testicle 
Deaths (Prolapse 4, Anzsthetic 1) 
(includes 2 of previous group) 


OO 


Discussion. 

Of the 21 abdominal cases dealt with, in 17 the testicle was situated close 
to the internal inguinal ring and could be located by the insertion of two fingers 
only into the abdominal cavity, while in 4 the testicle could not be found despite 
extensive exploration after the insertion of the whole hand. In two of the latter 
in which post-mortem examination was made, it was found that the testicle had 
made little or no descent and that passing from it to the inguinal ring was a 
gubernaculum of from six to nine inches long. In most cases in which the 
testicle had passed through the inguinal canal and lay close to the external 
ring, it was possible to palpate the organ when the animal was standing 
although this was not always easy and there was a possibility that a lymphatic 
gland or an engorged vein would be confused with it. These cases were dealt 
with easily; a little dissection towards the inguinal ring exposed the testicle in 
its sac and operation presented little more difficulty than a normal castration. 

When dealing with inguinal cases or with abdominal cases in which there 
is a processus vaginalis in the inguinal canal, it is important to ensure that this 
sac is not missed during dissection, for in the first group the animal is not an 
abdominal cryptorchid and to enter the abdominal cavity would be confusing 
and dangerous, while in the second tension on the epididymis occupying the sac 
assists in the detection of the testicle situated within the abdomen. It is probable 
that the line of blunt dissection by which the inguinal canal has been approached 
will lie in front of the sac; i.e., it is likely that the latter lies behind the fingers. 

When it is necessary to enter the abdominal cavity, dissection is continued 
downwards into the canal, taking care that none of the large veins which occupy 
the area is ruptured in the process. The sharp edge of the aperture in the 
aponeurosis of the external oblique muscle is felt in front of the fingers; penetration 
is made an inch or so deep to this, breaking through the thin fibres of the internal 
oblique muscle and the peritoneum deep to it. For making this penetration the 
writer uses a finger knife to ensure that all structures shall be cut precisely at 
one time, for if the finger only is used there is a risk that the muscle fibres only 
will be perforated and that the peritoneum is dissected away from their deep 
surface, forming a sac. This not only causes confusion but makes subsequent 
penetration of the peritoneum difficult. 

It may be taken that in the majority of cases the testicle and its related 
structures are accessible to two fingers inserted into the abdominal cavity. The 
great art of the operation is to locate and recognise them. The small, flabby 
testicle itself offers little that is tangible and it is the detached epididymis with 
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its coiled tubules and the deferent duct arising from it which are sought. With 
experience these can be recognised when felt and traction on them draws the 
testicle through the canal. In the two cystic cases encountered in this series, the 
testicle was the size of a large coconut. In one the whole hand was inserted into 
the abdomen before the structure was recognised and although after “ tapping ” 
the testicle its withdrawal was easy, it was subsequently necessary to destroy the 
horse on account of prolapse. In the second, the epididymis was in the inguinal 
canal and by traction on this the distended testicle was recognised by a single 
finger within the abdomen. It collapsed immediately when punctured. In the 
three dermoids recognition was not difficult; the affected testicles were of about 
normal size, irregularly spherical and hard. 

The writer regards the insertion of the whole hand into the abdominal 
cavity with great apprehension because of the great risk of subsequent bowel 
prolapse it entails. He would disarm the armchair critic by saying that it is 
impossible effectively to close by suture the aperture so made. In seven cases in 
which the whole hand was introduced, prolapse occurred in four; whereas in 
fourteen in which one or two fingers only were used, no prolapse occurred. 

In six cases the animal had previously been castrated on one side and in 
two of these there were bilateral scars. Little difficulty, however, was experienced 
in detecting a spermatic cord on the side from which the testicle had been 
removed. When there was doubt an incision was made around the scar, the 
cord exposed and a little of it removed. In this the vas deferens could readily 
be recognised. On two occasions cases in dispute were dealt with; the vendor 
asserting that the animal was a gelding whereas the buyer, on veterinary advice, 
claimed that it was a rig. In neither case was there positive evidence of sexual 
activity—the characteristic penial erection of the rig—but in one the horse had 
a well-developed crest and in the other the complaint was that it continually 
broke out of its pasture to gain the company of other horses. That the animals 
were geldings was proved by the exposure and removal of portions of the cords. 


Inguinal Hernia 
Analysis of cases. 
Yearlings a ae 
2yearsold ... 4 


3 to 4 years old 2 
All cart horses, except one Hackney. 


Bilateral re Hernia visible... 7 
Left side only 4 Unsuspected 2 
Right side only 3 
Reducible 8 
Strangulated I 
Recovery a 
Deaths ... sein 


Discussion. 
In all successful cases the method of operation was complete exposure of 
the vaginal sac down to the external inguinal ring and obliteration of its neck, 
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including with it the spermatic cord, by the application of a double catgut ligature 
immediately beneath the ring. The testicle and parts of the vaginal sac were 
subsequently removed with an emasculator. The strangulated case occurred 
in a two-year-old hackney. A left-sided hernia, the size of a large orange, had 
been visible for about two months. Strangulation with the onset of pain had 
developed about 24 hours before operation. With the horse deeply anzsthetised 
and restrained on its back, it was possible after exposure of the vaginal sac to 
reduce the hernia although this required considerable pressure. Recovery 
occurred. In all cases in which there was a visible unilateral hernia, both sides 
were dealt with as for hernia for the writer had had a previous experience in 
which a horse seen to be ruptured on one side and appropriately dealt with, 
subsequently sustained a prolapse on the other side which had been dealt with 
in the ordinary way. Despite the use of a considerable quantity of ligature 
material, in no case did chronic infection develop. 

The first death was in a four-year-old Shire stallion. The case was excep- 
tional in that it was long standing, bilateral and of enormous size. The scrotum 
was larger than a bucket. Wooden clams 14 inches long were made for the 
case. During the early post-operative period it was thought that operation would 
be successful but on the eighth day “ colicy” pains developed and it became 
apparent that a recurrence of the hernia with strangulation had occurred on the 
right side. This case serves to illustrate one of the weaknesses of the clam 
operation in that as it is impossible to apply the clams immediately beneath the 
external inguinal ring, the upper part of the hernia sac remains unoccluded. 

The remaining deaths were due to prolapse of small intestine through the 
operation wound. In neither was hernia visible nor was its presence suspected 
at the time of operation. In one, dealt with by the staff of the Field Station, 
prolapse occurred 12 hours later. The second had been operated on by a 
veterinary surgeon in the country and prolapse occurred when the animal regained 
its feet. Radical operation was performed two hours later; the prolapse was 
with difficulty reduced without enlargement of the inguinal ring and the vaginal 
sac dissected out and occluded at its neck. The horse died four days later from 
generalised peritonitis. 


Ovariectomy 
Analysis of cases. 
Hunters... ee 3 to 5 years old 3 
Ponies er a 6 to 8 years old 3 
Cart mares ... wal Aged 6 
Type of operation : 

Vaginal... ‘oe 

Double flank ... I (after failure of vaginal) 
Outcome : 

Normal recovery ... 11 

Death ibs ... I (volvulus) 

Operation worth while ... 10 


Operation useless ... oe 
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Discussion. 

The essential indication for spaying is that the factor which renders the mare 
intractable is a sexual one and in such cases it is propable that after removal of 
her ovaries the mare will become docile. The chief indications of a suitable case 
are that when her hind parts are interfered with, particularly the buttocks and 
croup, the mare squeals and kicks, everts her vulva, exposing the clitoris and 
possibly urinates; or when working, particularly in double harness, she behaves 
similarly. When approached at the head the mare is probably quiet. The 
operation is not effective when a naturally vicious mare is being dealt with, one 
with an inclination to kick or bite at the slightest provocation, nor when the 
complaint is that she “ runs away ” in harness. 

In the writer’s experience there is nothing abnormal in the ovaries of the 
affected mare; the condition is not associated with cystic ovaries nor is the mare 
nymphomaniac in the sense that condition is understood in the cow. 

The mares dealt with in this report were not fasted prior to operation nor was 
douching of the vagina carried out. The only preparation after “ back raking ” 
and bandaging the tail was thorough washing of the labie and the area sur- 
rounding them and also the interior of the vulva with hot water and soap. For 
incision of the vaginal wall at the superior fornix a Colin’s bistuory was used and 
for the removal of the ovaries a Hobday or Chassaignac ecraseur. 

It is essential that full general anesthesia shall be attained for otherwise the 
presence of the hand and arm in the vagina is likely to cause straining. Operation 
is more difficult when the mare is in physiological heat than it is during dicestrus, 
for two reasons : the first that the cervix is soft and relaxed and definition of the 
fornix is obscured; and the second, that the size of the ovary containing the 
maturing follicle may be such that the loop of the ecraseur chain is not large 
enough to pass over it. In one case it was necessary to rupture the follicle of 
an in-heat mare, a by-no-means easy task, before it could be snared. It is most 
important when incising the vaginal wall that all layers, including the peritoneum, 
shall be penetrated at one time for if the mucous and muscular coats only are 
cut there is a risk that on introduction of the finger the peritoneum will be pushed 
away and its subsequent incision made most difficult. Moreover, Continental 
observers have noted that the dead space thus provoked may become filled with 
extravasated blood with subsequent abscess formation. Thus, when making 
the incision the vaginal wall should be tensed by pressing the index finger against 
it and the knife pushed vigorously through it. The direction of the thrust is 
downwards and forwards (in relation to the standing position). Uncontrolled 
penetration is prevented by the handle of the knife. 

With the mare in lateral recumbency little difficulty is experienced in 
locating the uppermost ovary and while the application of the ecraseur chain 
is never an easy task, the difficulties relating to it are minimal with the ovary in 
this position. The writer has, however, on occasion experienced great difficulty 
in locating the lower ovary with the movement of his fingers restricted by the 
ecraseur chain and also ensuring when applying the latter that no bowel is 
involved. For these reasons it is now his practice, having removed the upper- 
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most ovary, to turn the mare over so that he is again dealing with the upper 
side. For this reason two sets of rubber sheeting are sterilised for covering the 
bed and the mare’s hind parts. It will be noted that in one case the vaginal 
operation failed. The animal was a pony weighing 63 cwt. It was found that 
with the arm occupying the pelvic inlet there was insufficient room to manipulate 
the ecraseur. The double flank operation (Wright and Machin, 1931) was 
performed later. Subsequent to this experience a pony mare of 5} cwt. was 
successfully dealt with by the vaginal route. No case of hemorrhage from the 
ovarian vessels was met. 


A striking feature of the operation performed via the vagina is that provided 
it has been performed quickly and precisely the post-operative period is quite 
uneventful. There is no evidence of abdominal pain or straining, nor are there 
signs of infection. In fact, nothing might have been done to the animal. 
Moreover, the gross tear in the vaginal wall which operation necessitates closes 
very quickly. These facts serve to impress on the observer the great powers of 
bacterial resistance and of repair possessed by mucous membrane and peritoneum. 


When, however, there has been gross peritoneal interference there is a risk 
that the subsequent inflammatory reaction will, in some unexplained manner, 
provoke volvulus of the small intestine. This occurred in one of these cases on 
the eighth day after operation; it was one in which great difficulty had been 
experienced in dealing with the undermost ovary. A similar fatality has been 
encountered in a case of gross traumatic ventral hernia in which extensive 
adhesions had to be broken down. The animal died from volvulus three months 
after an apparently successful operation. That great exponent of equine surgery, 
Hobday, refers to the condition in his records of spaying. He regarded it as 
an unfortunate coincidence; the writer believes it to be directly associated with 
the operation. 

Fistulous Withers and Poll Evil 
(Bursitis of the Withers and Poll) 


Analysis of cases. 


Hunters, etc. eo 2to4yearsold ... 12 
Ponies ais er 5 to 8 years old ... 28 
Cart _ a Aged awe nen ae 
Withers lesion cio 
Poll lesion ... a 
Both lesions... eee 
Annual incidence. 
1942 3 1948 5 
1943 3 1949 2 
1944 bi 8 1950 5 
1945 jn ee 1951 I 
1946 ; 7 1952 wis 3 
1947 ; 7 1953 . I 


Radical operation performed in 55 cases (plus 1—both). 
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Results. 
Complete recovery... ie ae 
Failure a ine —- 
Average period in hospital ... 43 days 
Analysis of failures. 
(a) Destroyed at operation or shortly afterwards as hopeless ... 4 
(b) Destroyed after prolonged but unsuccessful treatment iss 
(c) Poll evil cases which made apparent recovery but developed 
nervous symptoms a year or more later... seu ee 


Discussion. 

It is not proposed to refer to this subject at any length for in 1946 the 
writer published his experience of 18 cases in which he described the nature and 
course of the lesion and the operative procedure adopted. At that time the 
recovery rate was 66 per cent. The number of cases is now 56 with a post- 
operative recovery rate of 73 per cent. 


It is of interest to note the reduction in the number of cases during recent 
years. During the five-year period 1944-48, by which time the existence of 
the Field Station had become generally known, there were 38 while from 1949 
to 1953 the number was 11. This is no doubt accounted for in part by the 
reduction in the number of farm horses during the latter period, but it is not 
thought to be the whole answer. The writer is among those who believe that 
Brucella abortus infection is an essential factor if not the whole cause of the 
disease and it is very probable that some of the reduction is related to the control 
of abortion in cattle by vaccination. 


Whether the surgical treatment of the condition is economically sound 
in so far as the average farm or riding horse is concerned, is questionable. Cases 
can only be properly dealt with in hospital and the stay will be a long one. The 
animals require daily attention and a considerable quantity of drugs will be 
used. Moreover, success is by no means certain and in many instances the cost 
of a failure is greater than that of a success. 


Umbilical Hernia 
Analysis of cases. 


Thoroughbreds ... 2 Yearlings ... ie 
Ponies bias en a 2 years old ia 
Cart vies i SS 3 to 6 years old... 7 
Types ... Small hernial ring -. 22 
Large hernial ring oe ae 
Sex ... Males... ~ uu. 2&2 
Females ... — 1 28 
Results ... Operation successful ... 24 
Failures... re ... 2 (deaths) 


XUM 


PATTERN OF EQUINE SURGERY 53 


Discussion. 

Cases are divided into two groups according to the size of the hernial ring. 
In the majority the abdominal aperture had dimensions up to 2 inches by 14 
inches. The sac was occupied by omentum and when the animal was at rest 
the protrusion was small and soft in consistency. When, however, the animal 
strained or struggled it became larger and tenser. The peritoneum lining the 
sac was of normal thickness. In the second group the ring was much larger and 
varied from 33 inches by 3 inches, to 44 inches by 4 inches. The protrusion 
was large, the size of a coconut, and the sac was continuously occupied by bowel. 
A characteristic feature of these was gross thickening of the peritoneum of the 
hernial sac. (The writer has only encountered one case of strangulated umbilical 
hernia in the horse, not in this series, in which the size of the ring was intermediate 
between the two groups described.) 


Operative procedure. 


In the first group the operation adopted was that described by Silbersiepe 
(1938). The peritoneal sac was dissected out, down to the abdominal ring 
and freed of connective tissue (the latter consideration is important). It was 
then twisted into a pedicle and tightly ligatured at its base using catgut. The 
remainder of the sac was tucked beneath the connective tissue and the skin 
wound closed after treatment with sulphanilamide. In the second group the 
grossly thickened peritonal sac was dissected out similarly. It was closed 
across its base by a series of closely interrupted catgut mattress sutures and the 
remainder of the sac cut away about half an inch above the sutures. No 
attempt was made to bring the edges of the abdominal ring together for it has 
been the writer’s experience in this type of case that this is impossible, but the 
thickened peritoneum gives sufficient support and this, augmented by the subse- 
quent deposition of scar tissue, serves to restore the abdominal contour to normal. 
It should be stressed that in neither operation is any skin removed. During 
the post-operative period considerable swelling develops both locally, due to 
inflammatory reaction, and in front of and behind the site from cedema. This, 
however, has generally subsided by the 21st day. 

Two deaths occurred. They were both weakly yearlings and the herniz 
were of the small ringed type. One was destroyed on account of prolapse 8 
days after operation and the other consequent on gross infection spreading along 
the abdomen. 


Roarers 
Analysis of cases. 
Hunters and steeplechasers 33 2togyearsold ... 7 
Shires... i a 5 to8 yearsold ... 21 
Aged Pe anoy 
Sex ... Geldings ... cou ae 
Entires. ... wag ee 


Mares... a 8 Oe 
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All the animals were 16 hands high or above with one exception, a mare of 15.3. 
Results 
Uninterrupted recovery from operation (one 
required re-operation due to inadequate 
stripping) 
Deaths a site a a , 1 (anesthesia) 
Average stay in hospital ... 14 days 


Discussion. 


The technique adopted was the Hobday modification of the Williams 
operation. On no occasion was there any visible reduction in the movement 
of the right vocal cord on opening the larynx and in the majority of cases the 
mucous membrane of the left lateral ventricle only was removed. With one 
exception, an aged hunter gelding and long-standing roarer which died from 
cardiac failure during anesthesia and in which the pathological report was gross 
degeneration of the myocardium, both operation and post-operative period were 
entirely uneventful. In fact, after an average stay in hospital of 14 days the 
animal was returned home requiring no further treatment. It is claimed that these 
results are better than those which have prevailed in the past and the writer 
believes that the chief factor in this improvement is the method of anzsthesia 
employed. In none was chloroform with reduction of air supply used, but in 
all chloral hydrate by intravenous injection in a dosage of 6 to 6.5 g. per cwt. 
was employed, augmented by local infiltration of the line of incision and in some 
cases the topical application of local anzsthetic to the mucous membrane of the 
ventricle. 

It is seldom that a person working in consultation, as does the writer, has 
an opportunity of testing an animal’s wind after operation but good reports of 
it are received and its continued popularity among the hunting fraternity is 
evidence of its usefulness. 

It would seem foolish to observe that the operation in no way improves 
the performance of horses which are not affected by recurrent laryngeal nerve 
paralysis. Nevertheless, owners of disappointing steeplechasers and their 
veterinary surgeons are sometimes able to persuade themselves that a horse 
“makes a noise” whereas, in fact, respiration is normal and on laryngotomy 
the vocal cords can be seen to be moving normally. 

Many and varied opinions have been expressed as to the essential cause of 
the paralysis. It is to be noted that in the 33 hunters and steeplechasers under 
review, 32 were males and all were big horses well over 16 hands high, and but 
for one also they were all four years old or over, the majority being in the 5 to 8 
years old range. They had all done a considerable amount of galloping. The 
writer’s view is that left recurrent laryngeal nerve paralysis is linked with the 
galloping of big, rakish horses. As he sees it, the only significance of sex is 
that geldings are generally bigger horses than mares. It is highly probable that 
the passage of the left nerve over the ligamentum arteriosum and around the 
aortic arch are significant factors and it is suggested that the essential cause is 
a traumatic one—injury to the nerve at this point. 
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Botriomycotic Lesions 
Analysis of cases. 


(a) Shoulder “tumour”  ... 7 All in farm cart mares. Staphylococci 
isolated from each. 
(b) Scirrhous cord... ‘- = Operation performed from 4 months 
to 7 years after castration. Staphs: 
(c) Breast muscles and sternum 1 A 3-year-old thoroughbred mare. 
Staphylococci. 
(d) Mid-cannon, hind limb ..._ 1 A 2-year-old Shire filly. Staphylo- 
cocci. 
(e) Intermaxillary space jer A 4-year-old cart mare. Streptothrix. 
(f) Carpal region _.... ev a An aged hunter gelding. No bacterio- 
logical examination made. In- 
operable. 
Results of operation 
Success ... 13 
Failure ... 1 (the intermaxillary lesion recurred and 


became inoperable). 


Discussion. 


The botriomycotic lesion is characterised by an extensive area of dense 
fibrosis surrounding one or more relatively small pyogenic foci and of the fourteen 
cases in which a bacteriological examination was made, all were due to staphy- 
lococcal infection with the exception of one—a streptothrix. 


Shoulder tumour. 

This was the most common lesion and all cases occurred in farm 
cart mares working in neck collars. In all cases also the lesion was 
a closed one, the size of a large orange at the time of operation, and the 
history elicited was that it had been developing slowly during the past few 
months. Pain was not severe; in fact, simple pressure evoked little or no 
response but vigorous squeezing made pain evident. A striking feature of the 
lesion is the spreading fibrous myositis of the mastoido-humeralis muscle at the 
periphery of the area of dense fibrosis. The same type of myositis was seen 
in the pectoral muscles in the breast lesion. It has long been recognised 
that simple incision of the abscesses is not followed by resolution but by sinus 
formation and that to effect a cure it is necessary completely to excise the infected 
foci. This is probably due to the relative avascularity of the botriomycotic 
lesion and is in contrast to the more acute abscess of streptococcal origin in which 
adequate incision and drainage is generally followed by resolution. 


When operating it must be understood that the lesion is not an encapsulated 
one but a marginally fading fibrosis and thus it will be necessary to use the knife 
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throughout. No large blood vessels enter the lesion but a danger lies in injury 
to the jugular vein and even the carotid artery which lie near the ventral 
border, and thus it is the writer’s practice first to dissect the skin from the 
surface of the lesion downwards as far as the jugular furrow and having exposed 
it, cut obliquely upwards and deeply from that point. To ensure that all foci 
have been extirpated the line of cutting should be where the fibrous tissue is 
merging into the muscle. Tight packing of the wound serves to control post- 
operative bleeding. Healing by granulation from the depth occupies from 
six to eight weeks. In all cases success was attained but in one a second operation 
was necessary some four months after the first because the latter had been 
inadequate. 


Scirrhous cord. 


A feature of this lesion is the period which may elapse between 
castration and the time it becomes apparent In two of the four cases 
recorded here the animals were respectively 6 and 8 years old at the time of 
operation (both were closed lesions about the size of an orange), and had been 
castrated as colts. In this condition it is the cremaster muscle and the fibrous 
structures of the cord which are involved and the secret of successful operation 
is to dissect out cleanly the whole of the vaginal sac with its contained structures 
by blunt dissection (as is done in the “ covered ” operation) and remove it above 
the lesion. The presence of the very large veins which occupy the area and 
which may be firmly adherent to the mass, necessitates the most careful 
hemostasis as dissection proceeds. Once the normal sac above the lesion has 
been reached it may safely be severed with the emasculator. _ Hxmorrhage, 
which is a frequent sequel to this operation, does not arise from the spermatic 
vessels but from the veins previously referred to. 


The mid-cannon lesion in the Shire filly was an exceptional one. At the 
time of the animal’s admission it comprised a hard, closed swelling, the size 
and shape of a coconut. It had developed progressively during the previous 
six months and was now painful on pressure and causing lameness. Among 
the tentative diagnoses made was an osteogenic neoplasm but radiography 
negatived this. Subsequent operation revealed an abscess the size of a walnut 
surrounded by a mass of fibrous tissue. Complete excision of the infected focus 
and the greater part of the surrounding reactionary tissue was followed by rapid 
healing. 


The final case was that of an aged hunter gelding. Some three months 
prior to its being examined it had sustained a deep puncture wound by a thorn 
on the inner aspect of the carpus. Originally this had closed quickly but from 
time to time a little pus could be squeezed from it. The whole of the connective 
tissue about the carpus had become grossly fibrosed and thickened and the joint 
could only be flexed to a slight degree. 


XUM 
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Eye Cases 
Analysis. 
(a) Severe and penetrating lacerations of the cornea 
(b) Epithelioma of the conjunctiva... = sa 
(2 geldings, respectively 6 years old and aged; 
1 aged mare. All hunters) 
(c) Sudden onset of bilateral blindness ... bs a 2 
(Both hunter mares; 6 and 8 years old) 
(ad) Relatively slight corneal injuries and foreign bodies 4 

Operation results. 

Extirpation of the eyeball 7 All recovered from operation 
Extirpation of third eyelid 1 Recovered from operation 
Discussion. 

In all cases in which the eyeball was extirpated the “ extra conjunctival ” 
operation, in which the eyeball complete with the conjunctival apparatus and 
the tarsal borders of the eyelids, was performed. The anzsthetic method 
employed was chloral hydrate to marginal anzsthesia with local infiltration of 
the eyelids augmented by pentobarbital sodium during interference in the depth 
of the orbit. Of the cases of epithelioma, the eyeball was removed in two and 
in neither was there recurrence during the two years following operation. In 
the third the lesion was confined to the free edge of the membrana nictitans and 
that structure only was removed. Six months have elapsed without recurrence. 

In recent cases of acute unilateral keratitis in the horse it is the writer’s 
practice to cast and narcotise the animal so that the lesion may be effectively 
treated and more particularly, a proper search made for the presence of a foreign 
body. 

In the two cases of the sudden onset of blindness, retinal separation was 
suspected but this was not conclusively shown histologically. 


ow 


Neoplasia 
Analysis of cases. 
1. Malignant. 


(a) Epithelioma conjunctive 3 
(b) Osteogenic sarcoma or ieee al 
(Both involved the ramus of the man- 
dible. A 2-year-old cart gelding 
and an aged gelding) 
2. Benign. 
(a) Myxofibromata of nasal cavities ... ee, 
(b) Subcutaneous fibromata ... oe Gar ae 
(c) Multiple fibropapillomata as og 
(d) “ Osteoma” of body of mandible oe: 


(A yearling cart colt) 
Analysis of the fibropapilloma cases. 
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-Affected areas—Face, ventral aspect of the belly, 
inner and posterior aspects of thighs, prepuce, 
axilla and inner aspects of forearms, glans penis. 


Age incidence... 2to4yearsold ... 4 
5to8yearsold ... 8 
Aged ae Ss 
aes is eb approximately equal. 


Discussion. 

One type of neoplasm only will be mentioned, the epidermal fibropapilloma. 
This is very common in riding horses and is a great nuisance. The lesions are 
almost always multiple; they may attain the size of an orange and readily 
ulcerate. Those about the belly and thighs are generally pendulous but those 
on the face are often squamous and horny. Interesting features of the condition 
in the horse are that it is observed frequently in middle-aged and aged horses and 
the lesions may persist for years without any sign of regression. These are in 
contrast to the multiple papillomata of the ox. The surgeon’s efforts are at best 
a poor substitute for a more radical approach to this disease and it is to be hoped 
that our virologists will interest themselves in the condition. 


Dental Cases 

All the cases included in this report were of a serious nature; simple condi- 
tions such as the rasping of sharp teeth are omitted. Owing to their diversity 
it is impossible to classify them and thus it is proposed to give brief case protocols. 
It will be noticed that all the animals concerned were cart horses or ponies and 
that 50 per cent of them were relatively young. In many, treatment at best 
could be little more than of a palliative nature. In all cases the clinical picture 
was typical of dental disease; the quidding of food, loss of flesh and in some, 
oral foetor. 


No. 127. 6 y.o. Cob gelding. Incisor apposition normal; maxillary and mandi- 
bular cheek teeth on left side normal. Acute shears apposition of 
the right cheek teeth and teeth pumice-like. Severe parodontal infection 
and osteomyelitis with swelling of maxilla and mandible. Case hope- 
less. It was thought probable that a dental developmental error was 
the primary cause. 

No. 184. 4 y.o. Cart gelding. Bilateral “step” mouth with gingivitis and 
marginal parodontal infection. Improved by rasping. 

No. 358. 5 y.o. Pony mare. Mandibular sinus over second premolar on the 
right side. By operation the outer wall of the alveolus was exposed 
and necrotic bone removed. 

No. 390. 7 y.o. Cart gelding. Severe parodontal infection posteior maxillary 
molar, right side. ‘Tooth loose and infection of the maxillary sinus 
with nasal gleet. Tooth extracted and sinus trephined for irrigation. 

No. 528. 8 y.o. Pony mare. Incisor apposition—epignathic. Typical “ hook ” 
formation of anterior cheek teeth of upper jaw and posterior of lower 
jaw. Anterior hooks rasped; posterior hooks cut with shears. 


No. 532. 


No. 534. 


No. 543. 


No. 798. 


No. 254. 


Nasal 


Wing 


Os. 
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Aged Pony gelding. Gross “step” mouth with extensive parodontal 
infection. Case hopeless. 


g y.o. Cart mare. The posterior two mandibular molars on each side 
were displaced inwards and overgrown. They were also involved in 
parodontal infection. The four teeth were extracted. Further exam- 
ination revealed them to be the sixth and a supernumary molar on 
each side. 


Aged Cart gelding. Incisor line irregular and an aperture between 
the central teeth. Gross hook formation of the posterior mandibular 
molar on each side which were supernumary. Hooks cut with shears. 


Aged vanner mare. Severe pardontal infection involving mandibular 
cheek teeth, No. 3 and 4 on the right side and 3 on the left. The 
teeth were loose and were extracted. 


g y.o. Cart mare. Fourth maxillary cheek tooth on each side frac- 
tured with exposure of the alveolus and infection. The direction of 
the fracture was transverse and extended obliquely down the long axis 
of the tooth. In each there was displacement of the smaller portion. 
The left tooth was extracted with forceps; the crown of the right 
crumbled between the forceps and trephining of the sinus with repulsion 
was necessary. Examination of the teeth after removal revealed a 
developmental abnormality in that the infundibuli were unoccupied 
by cement. 


Bone Fractures 


Analysis. 


peak, depressed with A yearling cart colt. Depressed 


respiratory interference ... I portion of bone removed. Recovery. 


Frontal, depressed and open An aged pony mare. Depressed 
with exposure of sinus... I portions removed. Sinus remained 


healthy. Recovered. 


Metetarsus; multiple, open ..._ 1 Road accident. A riding pony mare. 


Destroyed. 


Pisiform; longitudinal without 4 y.o. Thoroughbred gelding. A 
displacement aah iene stumble while galloping. Outcome 


unknown. 

of pedal bone, hind limb 1 7 y.o. Hunter mare. Struggling when 
cast in box. Lameness persisted— 
destroyed. 

suffraginis, fore limb. Yearling thoroughbred filly, cause 


Separation upper epiphysis 1 unknown. Recovered. 


Mandible. bilateral ramus st Aged vanner gelding. Cast in stall. 
mental foramina ... wai 3 Developed bilateral radial paraly- 


sis due to anzsthetic recumbency. 
Destroyed. 


ogee 
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Wounds 
General analysis. 
Septic foot due to puncture 3 were complicated by necrosis of the 
wounds... he wey plantar aponeurosis and were 
eventually destroyed; one of them 
developed acute anzrobe infection 
which spread up the leg. 
Tendons and tendon sheaths 6 Severed tendons : 


Superficial flexor of fore limb not 
involving sheath—g (1 mid- 
cannon; 2 behind pastern). All 
recovered. 

Superficial and deep flexor of fore 
limb—1. Failure. 

Peroneus tertius and extensor pedis 
—1. Recovered. 

Acute infection of digital sheath—3. 

All failures. (2 were. puncture 

wounds in cases of leg itch.) 


Open joint... oat bee Tibio-tarsal capsule. Recovered. 
Quittor ‘aie ia ais 3 recovered. 
Infected sandcrack ... oe All recovered (2 were associated with 
“ false quarter’). 
Chronic fibrogranulomata fol- All failures. 
lowing skin loss about limbs 2 
Staking of the axilla, chest wall One failure due to penetration of 
and flank ... ee oA pleura. 


Numerous cases of abscess development following puncture wounds. 


Discussion. 

In the great majority of cases dealt with, the wounds were either of a serious 
nature from the outset or had failed to respond to treatment. The writer’s 
experience of the treatment of wounds, especially puncture wounds and lacerated 
contused wounds, has impressed on him the importance of adequate surgical 
treatment at the outset. By this is meant the free exposure of all infected and 
potentially infected tissues, the provision of adequate drainage, efficient dressing 
with the sulphonamides and antibiotics and, where possible, the reduction of 
movement. Not infrequently this means operation in the cast position under 
general anesthesia or narcosis with local or regional block. The majority of 
puncture wounds of the foot heal rapidly provided free exposure of the area 
involved is provided at the outset. When, however, this is neglected, effective 
treatment may subsequently be difficult or even impossible. 

It should be clearly recognised that if a wound is healing naturally, suppura- 
tion will have ceased in a matter of 10 to 14 days; in fact, with the modern 
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forms of treatment it may be controlled from the outset, and thus when pus 
formation continues beyond this period the sooner effective surgery is carried 
out to discover and remove the cause the better, for otherwise it is probable that 
a chronic sinus will develop. The so-called quittor resulting from a tread on 
the coronet is a good example of these points. Necrosis of the lateral cartilage 
can often be prevented by adequate exposure and treatment of the wound at the 
outset. When, however, such a wound is discharging pus some 21 days later, 
it is evident that cartilage necrosis exists. At this time it is unlikely to be extensive 
and it is probable that by the adoption of the relatively simple Perrier’s operation 
all necrotic tissue will be easily removed and that with appropriate post-operative 
treatment healing will quickly follow. Delay for several months, however, as 
so often occurs in these cases, results in extension of the necrosis to a degree 
whereby the case becomes hopeless. Of the six cases of quittor dealt with in 
this series, three were relatively recent and rapid recovery followed operation, 
whereas three others were long-standing and despite extensive surgery and 
prolonged after-treatment, were failures. 

Barbed-wire wounds about the limbs, particularly in the flexures, require 
adequate treatment at once if a chronic lesion often associated with skin loss, 
gross granulation and ultimately an extensive scar, are to be avoided. In fact, 
such a wound may never heal but reference will be made to this point later. 
The secret of success is the control of infection by the vigorous use of modern 
dressings, protection particularly against contact with the ground by bandaging, 
and the reduction of movement by bandaging. As to whether the animal is 
better housed is debatable. Housing certainly restricts its freedom of movement 
but the contact of wounds, even when bandaged, with stable floors is generally 
more destructive than is a grass field. Great discretion is necessary in the use 
of sutures in the treatment of such wounds. It is the writer’s opinion that in 
the aggregate more harm results from the indiscriminate use of sutures than 
does the withholding of them, for quite apart from the danger of imprisoning 
infection, the suture itself serves as a medium of spread of infection in the 
skin with ultimate sloughing of the skin around the sutures. This is especially 
likely to occur when the sutures are applied tightly without provision for the 
subsequent inflammatory swelling. Even a relatively small amount of skin 
loss may have serious consequences in the horse, particularly about the limbs 
where the amount of subcutaneous connective tissue is slight only and the 
ultimate result may be a chronic fibrogranuloma which will never resolve. 
Three such cases occurred in those under review. The first was a thoroughbred 
filly first attended when a year old suffering from a chronic fibrogranuloma 
the size of a small apple on the lateral aspect of the hock over the distal end 
of the os calcis. The history was that the mare had foaled in a loose-box 
with a stone floor and inadequate bedding, and the filly, in her attempts to rise 
after birth, had rubbed the skin of the hock on the floor with the result that 
a plaque the size of a penny had sloughed. The chronic granuloma which 
developed had been treated with chemical caustics and the actual cautery. 
Attempts at skin grafting after the removal of the lesion failed. The second 
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was a similar lesion over the point of the hock in a two-year-old thoroughbred, 
while the third was a fibrogranuloma the size of an orange on the anterior aspect 
of a hind pastern in a hunter mare which had resulted from a barbed-wire wound 
associated with skin sloughing which had occurred seven months previously. 
Woolsey and Schaffer (1952) have described the successful treatment of slow 
healing granulations about the limbs of the horse by “seed” grafting using 
skin obtained from a point just lateral to the anus. In the case of the chronic 
fibrogranulomata under review the writer has had no success with this treatment. 
Quite apart from the obvious causes of difficulty such as movement and pressure 
when the animal is recumbent, a further important factor is that it is the surface 
of the lesion only which comprises active granulation tissue and that the greater 
part of the mass is dense and relatively avascular cicatricial tissue extending 
down to the fascia of the leg. 

Numerous cases of closed, deep-seated abscess formation about the limbs 
have been encountered in this series; common sites being the anterior aspect 
of the carpus and the flexor tendon region. Experience has been that success 
is linked with early operation with the object of fully exposing the infected area 
and in order that operation shall be precise and adequate it is generally 
necessary to cast and anzsthetise the horse. If the case is delayed until 
spontaneous bursting occurs or if incision is minute only, a chronic sinus is the 
frequent outcome. 


Lameness Unassociated with Wounds and Sepsis 


General analysis. 
(a) Visible or palpable lesions — 40. 


Tendon group ... a oe Recent: Check and perforans 3 
Tenosynovitis 3 

Suspensory ligament I 

Chronic bowed tendons 3 

Bock ... ad wr Bone spavin ... ‘es 3 
Recent wrenched hock ia 

Fore pastern ... wan Ringbone. In 3 hunters there was a posi- 


tive history of a severe blow to the 
region. In 1 radiography revealed the 
enlargement to be entirely fibrous. 


Fore sesamoiditis tee All were riding horses and in all there was 
a history of a stumble or fall with severe 
lameness. 

Carpus ... me ja ae In all there was a severe ostitis in the 


anterior surface of the carpal bones with 
marked exostoses and great reduction in 
flexion. 

Biceps brachii ... ree Slight but visible enlargement in front of 
and above the shoulder joint. 


Unspecified '- ... wee a 
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(b) Cases of fore-limb lameness, often bilateral, in which there were no 
visible or palpable lesions but were relieved by plantar block — 43. 


Positive for navicular disease on post-mortem 


examination aon “ed sah wi 2 
Considered to be positive for navicular disease 

by radiography ... pee — soo, OS 
Radiograph uncertain or negative ... an 


Neurectomy was performed in 5 cases; median 3, double plantar 2. 

These lameness cases are included to give something of an indication of the 
place lameness occupies in the general picture of equine surgery and also some- 
thing of the relative frequency of the various conditions. It must be recognised, 
however, that in the majority of instances the lameness cases referred to the 
Field Station were of weeks or even months duration. 


It is not proposed to discuss the subject for clearly it is one which in itself 
merits a full-length communication, other than to say that the great majority 
of cases referred to here occurred in riding horses, particularly hunters, steeple- 
chasers and jumpers, and also to draw attention to the fact that in more than 
50 per cent of the “ closed ” lameness cases there was nothing palpable or visible 
to account for it. 
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SUSCEPTIBILITY OF INBRED AND OUTBRED 
CHICKS TO ASPERGILLOSIS 


By N. H. BROOKSBANK 


Veterinary Investigation Centre, Liverpool, 


and P. K. C. AUSTWICK* 
University College of South West, Exeter. 


Introduction 


In the spring and early summer of 1954 a severe outbreak of aspergillosis 
occurred among young chicks in a Lancashire hatchery, and it was noticed that 
heavy losses occurred in alternate weeks. The losses appeared to be related to 
the different susceptibilities of pure and hybrid strains occasioned by the practice 
of inbreeding and cross-breeding alternately. Such a relationship has rarely 
been pointed out in a mycosis, and detailed records were kept of the mortality 
rates and post-mortem findings. These are discussed in this communication, and 
an analysis of the result shows clearly the difference in susceptibility between the 
pure and hybrid strains, and the difference in mortality between several pure- 
bred lines within one variety. - 


Very few cases of varietal differences in resistance to this disease are on 
record. Generali (1879) considered that the finer bred races of pigeon were more 
susceptible (see Urbain and Guillot, 1938), and Asthana (1944) states that in an 
extensive outbreak in India, Rhode Island Reds were more heavily affected than 
Black Minorcas, whilst White Leghorns were most resistant. Differences between 
the susceptibility of different strains and hybrids do not appear to have been 
noted previously. 

History 

The flock, which comprised Rhode Island Red and White Leghorn breeds, 
was divided into two groups, known as the “inbreds ” and the “ outbreds.” The 
latter group (K) consisted of pullets of both breeds, hatched on the premises from 
the previous year’s pullets which had been mated with fresh cockerels bought 
annually for this group. The inbred group contained a number of strains which 
had been inbred for periods varying from seven to 22 years (see table). Five 
of the strains (A to E) were White Leghorn, and three (F to H) Rhode Island Red. 


During the breeding season each inbred strain (A to H) was mated within 
its own group one week, and in the alternate week crossed with the outbreds to 
form what was call the“ cross-breds ” (L). 

All eggs for hatching were put in a large incubator which was normally 
sufficient to hold three separate weeks’ hatching groups. 

Early in April, Hatch 1, which consisted of the inbreds, sustained losses 
above the normal expectation in strains A, D and F. The chicks started to die 
when 5, days old, and many were lost during the succeeding week. Amongst the 


* Now at the Veterinary Laboratory, Weybridge. 
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survivors, some showed stunted growth with poor feathering, and over the fol- 
lowing six weeks losses persisted in these birds. 

The following week, Hatch 2, which consisted of the cross-breds (L), did 
not sustain any abnormal losses. 

Hatch 3, composed of the inbreds, was hatched a week later and had losses 
in the same strains as the earlier Hatch 1, with heavy mortality during the second 
week of life and a poor growth rate in the survivors. 

The outbred Hatch 4, which followed Hatch 3, again had very few losses. 

In the accompanying table are shown five hatches, described 1 to 5, with 
the particular group to which each hatch refers, the total number of chicks 
hatched each week, their mortality over the first six weeks of life, with the per- 
centage of deaths due to Aspergillus fumigatus. The years during which the 
various strains, A to H, of the inbred group have been inbred are also tabulated. 


Observations on the Premises 


The premises were inspected and the incubator room was found to have a 
lot of dust and fluff on the equipment, as well as on and in the incubator, so 
that the eggs were covered with a fine dust film. Unfortunately, handling of 
newly-hatched chicks and other work had to be done in the same room, and all 
contributed to stirring up the air around the incubator, so that dust was con- 
tinually finding its way on to the incubator trays. The recommendations for 
the removal of as much dust as possible from the room and the placing of the 
eggs, after being wiped, in another incubator, were quickly carried out. This 
was done after Hatch 4 had been removed, and in the subsequent hatches no 
cases of aspergillosis occurred. 


Post-mortem Results 

Examinations were made on the majority of the chicks which died after 
5 days of age. The younger birds showed congestion of the lungs alone or with 
a few small necrotic foci in the lung tissue. Older chicks showed multiple necrotic 
lesions in the lungs, while those which survived for three to four weeks and 
had become stunted in growth showed large necrotic nodules in the lungs as 
well as in the abdominal air sacs. In a few cases the lung tissue was opaque, 
firm and in one solid mass, with no observable discrete nodule formation. 


, 


Cultural Results 
In the first case examined cultures were made from representative samples 
of chicks’ lungs by plating on to blood agar and incubating at 37° C. Aspergillus 
fumigatus appeared in quantity on these plates and malt agar was therefore used 
for subsequent isolations. 
Discussion 

The study of the mortality and post-mortem findings revealed some interest- 
ing facts. Firstly, there were no deaths in the cross-bred hatches (2 and 4) which 
could be ascribed to aspergillosis. | Secondly, the outbred strains (K), which 
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were in the same contaminated atmosphere and in trays contiguous to inbred 
strains while in the incubator and on the first day after hatching, did not sustain 
any losses from this disease. Thirdly, amongst the strains of the inbreds which 
continued to be in close proximity to each other for some weeks after leaving 
the incubator, there was marked variation in their susceptibility to aspergillosis. 
Thus, amongst the White Leghorn strains B, C and E and Rhode Island Red 
strains G and H there were no deaths diagnosed as due to A. fumigatus. The 
White Leghorn strain D showed a moderate susceptibility. Strains A (White 
Leghorn) and F (Rhode Island Red) showed marked susceptibility, as evidenced 
by mortalities of 82 per cent and 69 per cent in Hatch 1, and in Hatch 3 mor- 
talities of 71 per cent and 79 per cent. Although there appeared to be a slight 
difference in the percentage mortality of the two breeds, it is quite possible that 
odd cases of aspergillosis were not diagnosed at post-mortem examination, and 
these deaths would probably even out —- apparent difference between the 
resistance ‘of the two varieties. 


The length of time a strain had been inbred was not necessarily directly 
correlated with increased susceptibility to infection by the fungus, as strain F, 
which was one of the most severely affected, was amongst the youngest strains. 


The fact that Hatches 1 and 3 were infected with an interval of a fortnight 
between them indicated that the source of contamination was present for both 
lots and must have been present for Hatch 2, which came between them, and 
yet the outbreds, which comprised this group, showed no losses attributed to 
aspergillosis. 


Summary 


Heavy losses in chicks on alternate weeks were found on post-mortem and 
cultural examinations to be due to A. fumigatus. The losses appeared to be related 
to the different susceptibilities of the pure and hybrid strains and also indicated 
differences between several pure-bred lines. 
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OVINE PREGNANCY TOXAMIA 
Its Probable Cause and a Logical Treatment 


By W. J. TARVER, M.R.C.V5S. 


Preston, Lancashire. 


PREGNANCY toxemia is accepted as a metabolic disorder associated with 
dysfunction and fatty infiltration of the liver. Several theories have been advanced 
regarding the causes and most modern ones blame the diet. Frazer et al. 
(1938) advance some proof that insufficiency of calories is important; Sampson 
and Hayden (1935) and Underwood et al. (1943) regard it as a deficiency 
of carbohydrate-forming material. McLinden (1937) and Clark and Groenewald 
(1941) attribute it to shortage of herbage through the winter, and Leslie (1931) 
holds similar views and is quite certain that the lack of exercise and excessive 
fatness cited in earlier theories are not causal factors. Holmes (1953) in a review 
writes: “ Many . . . sheep are not given supplementary food during pregnancy 
and this practice is often reflected in a failure to gain weight or even a tendency 
to lose weight as pregnancy advances. The fact that pastural growth is deterior- 
ating during this period probably aggravates the situation . . . It would be 
reasonable to conclude that. many ewes are in a state of ‘negative nutritive 
balance’ towards the end of pregnancy.” And again using the human subject 
as an illustration “‘ inadequate nutrition depending on its severity affects in the 
following order: (a) the maternal wellbeing, health, blood and food reserves; 
(b) the foetal stores, health and body weight. Nutrition would appear to be 
equally important in ewes. Wallace (1948) from experiments on the effect of 
low and high planes of nutrition on pregnant ewes, observed that the gravid 
uterus continued to grow ‘ not only at the expense of the mother’s accumulated 
reserves, but even when her vital structures are being depleted and she is reduced 
to a state of extreme emaciation ’” and later “‘ Supplementary feeding including 
the use of concentrates would appear to be the best method of preventing preg- 
nancy toxemia and the nutritional level should be gradually increased with 
advancing pregnancy.” ~ 

Marsh (1928) considers that the condition results partly from the fatty 
condition of the liver. 

The writer, most of whose experience of the condition has been with Hill 
Sheep—mostly Blackfaced crosses—considers the complaint to be due to a 
shortage of the protein portion of the diet and in support can cite greater success 
in preventing the complaint in the period since high protein foodstuffs have 
become unrationed. The precipitating causes appear to be those which raise the 
ewes’ metabolic rate; sudden changes such as cold weather, exercise, excitement, 
the onset of lambing, are worse than gradual ones. 


Griffiths (1952) advocated the use of glycerol and it was used in the early 
part of the 1953 “season” without any increase in the number of cures. The 
writer now propounds the theory that a deficiency of methionine is the basic 
cause, and liver changes so engendered are the reason for the onset of the typical 


_— 
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symptoms which appear when the demands upon the ewes’ metabolism attain a 
certain threshold, probably in inverse ratio to the intake of methionine. This 
does not lessen the necessity to supply fuel and raw material as well but if the 
preventive measures adopted consist in the feeding of supplements richer in 
animal protein than is usually the case it is probable that the ewes’ requirements 
of both methionine and calories, and the foetal requirements of protein, will be 
adequately met. In the event of the complaint reaching the acute stage 
methionine appears to have an undoubted curative effect. 
H 
i 
Methionine has the structure CHs-S-CH:-CH2-C-COOH and is an essential 
I 
NH, 
amino acid with a normal daily requirement of 2 to 5 grammes for a human 
adult. 

Its function in the body is as a methylating agent and it provides the methyl 
groups necessary for the conversion of glycocyamine to creatine and for the 
conversion of ethanolamine to choline; it is also probably involved in the 
methylation of pyridine derivatives such as nicotinic acid. As a result of the part 
it plays in the formation of choline, methionine exerts a lipotropic effect and is 
therefore used in preventing and arresting fatty infiltration of the liver. 


By providing sulphydryl groups methionine also protects the liver against 
endogenous and exogenous toxins and is therefore of value in cases of toxic 
hepatitis. Within fairly wide limits the recommended human dose to make good 
the average deficiency is about 1 gramme per day and the only effect of overdose 
is to produce a mild diarrheea. 


In the human subject it is recommended in such conditions as: toxic 
hepatitis arising from chloroform or alcohol poisoning; chronic protein deficiency 
hepatitis of pregnancy and alcoholism in which there may be extensive 
necrosis resembling yellow atrophy; and in chronic cirrhosis in which, by giving 
protection against toxins, methionine arrests the progress of fibrosis and controls 
the fatty infiltration. 

Philpott et al. (1949) investigating the use of methionine in the liver degen- 
eration of hypoproteinemia and pregnancy toxzmia in the pre-parturient human 
emphasise that plasma proteins do not fall until all reserves in liver and kidneys 
have been exhausted. They reported beneficial results following the administra- 
tion of 5 to 10 grammes of methionine daily and point out that “ normal liver 
and kidney functions can be maintained only when there is adequate protein 
intake. The diet in pregnancy should fulfil certain requirements. It must be 
acceptable to the patient, it should allay hunger and be well balanced with 
adequate vitamin and mineral content. Sufficient protein should be supplied to 
replace wear and tear of tissue in the mother and, supply the needs of a growing 
foetus.” Though this is fairly obvious, it is surprising how litttle stress has been 
laid on the protein requirements of the pregnant sheep. 
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In early March, 1953, there was nearly a fortnight of hot and sunny weather, 
but in the last four days of the month the picture changed abruptly, the sky 
became overcast and the winds were strong and very cold. During this time, 
losses from pregnancy toxemia became very severe and glycerol and other treat- 
ments were found to be of no avail. 

For the reason that treatment had to be very carefully administered, or the 
excitement entailed would render the patient much worse, all cases were given, 
as a preliminary, a proprietary injection of Calcium Magnesium Phosphorus 
and Dextrose (M.F.C.. M & B). This was given to all sheep showing 
lassitude, a staggering or stilted gait, made worse if forced to move, and a 
loss of pupillary reflex. In advanced cases there was complete coma often with 
a subnormal temperature, and widely dilated pupils which showed no response 
at all to light. It is possible that the blindness so often noted in this complaint 
arises from this loss of the contractile power of the pupil and is due in part 
to the animals’ inability to focus. Acetone in the breath was not a constant feature 
and was in fact only noticed in some of the cases on Farm I (below). 

It was discovered that the injection formed a useful aid to differential 
diagnosis and by the type of their response to it sheep could be put in one of 
three classes. 

I. Those which recovered in 4 to 2 hours and stayed recovered were 
obviously “ trembles ” a clinical entity more often seen after lambing and usually 
accepted as hypocalcemia. 

II. Those which recovered in } to 2 hours but relapsed within a further 
24 hours were classed as uncomplicated pregnancy toxemias and with but one 
exception all the cases detailed below fall into this class. 

III. Those on which the injection had no effect. There were no cases in 
this class in early 1953, but in early 1954 there were several all of which died 
and were autopsied. In the main they were suffering from a heavy infestation 
of Fasciola which may have been the sole cause or complicated with pregnancy 
toxemia. Some had braxy, one had dystocia with putrid lambs (not Farm 6) 
and this may have had a secondary pregnancy toxemia. 

Towards the end of the 1953 “season” methionine in a dose of 5 grammes 
twice daily was used. Farmers were at first advised to wait for signs of a relapse 
before using methionine so that the diagnosis would be more certain and there 
would be some justification for the cost of the drug. Later considerations of 
price no longer arose and 2 to 3 ounces of treacle were also given twice daily to 
most of the cases during the 1954 “ season.” 

In the early part of the 1953 “season” when deaths from pregnancy 
toxemia were frequent nothing was done to confirm the diagnosis. Later there 
were no cases of uncomplicated pregnancy toxemia available for autopsy. For 
convenience the cases below are dealt with on a flock basis. 


Case Records 
1953 
Farm 1. Before April 1, 1953, this farmer had lost nearly two dozen sheep, 
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all of which had the usual injection and all of which recovered temporarily. 
Various “ follow-up” treatments gave no result and in some cases the effect of 
the test injection did not last long enough to get the sheep to the nearest slaughter- 
house. A supply of methionine was obtained by April 1 and the farmer used it 
on two sheep which had recovered temporarily following the injection. Further 
methionine was left at the farm and administered. Four days later one sheep 
produced two dead lambs and one week later the other sheep did ‘the same. 
Methionine was continued for a week after lambing and recovery was uneventful. 
Both sheep were sold fat in the autumn. 

Farm 2. Two days later in the evening there were three cases requiring 
attention at another farm. These were the first cases at this farm and after the 
usual test injection to which all responded, the previous dose of methionine was 
halved by the owner! The worst affected sheep which had been in a coma for 
some time and had asubnormal temperature at the time of the injection died three 
days later, another gave birth to two dead lambs three days after the start of 
treatment and was making a slow recovery when the farmer stopped medication 
on the fourth or fifth day. It also died. The third sheep gave birth to two dead 
lambs on the fifth day and the farmer was persuaded to increase the dosage and 
continue for a further week after lambing. This sheep recovered. 


There were no more cases in 1953. 


1954 

In 1954 due probably to the more consistent weather there was less material 
available. 

Farm 3. About a week before a visit this owner noticed two in-lamb ewes 
with “trembles” and dosed them from his own stock of calcium. They 
recovered but were as bad as ever the day but one following, by which time two 
more were affected. The process was repeated with all four; an injection with 
recovery and relapse; by this time the original two could barely stand. In view 
of the history pregnancy toxemia was diagnosed without the usual test injection 
and all four were put on methionine and treacle drenches. The rest of the flock, 
which had been receiving a supplement mainly consisting of ground oats were 
put on calf nuts (22 per cent protein). All the affected sheep delivered live lambs, 
the first in three days, the next in four days and the remainder in six days. 
As everything appeared normal the treatment was stopped at lambing and a 
week later all were in good health. 

Farm 4. These cases are included mainly to show the effect of methionine 
in prolonging the life of sheep with severely damaged livers and which were 
hourly expected to die. Two cases occurred one morning and were in a coma. 
One did not respond to the test injection and the other responded partially. The 
first died next day and the other three days later in spite of the administration 
of methionine and treacle; both were heavily infested with fasciola. Three more 
cases occurred within a few days of each other and while all showed symptoms 
of pregnancy toxemia, subsequently they were all found to have fascioliasis. None 
responded well to the injection but all survived with methionine and treacle for 
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three days and one lasted for five. There was probably a secondary pregnancy 
toxemia but the liver damage due to the flukes was too extensive to allow 
a cure. 

Farm 6. A visit to this farm was arranged for March 25, 1954. The day 
before this the farmer had noticed a sheep staggering and towards evening it 
lay down. On the morning of the 25th it was in a coma, and in the afternoon 
it had a temperature of only 98 degrees. It was due to lamb in about ten days. 
After the usual test injection pregnancy toxemia was diagnosed and sufficient 
methionine was left to last for two weeks. No treacle was used in this 
case. Three days later the sheep was back with the flock and the owner had 
to be impressed with the importance of dosing it regularly in spite of its activity. 
This sheep died several days later while trying unassisted to lamb a single large 
and decayed lamb. 

Summary 


The ztiology of ovine pregnancy toxemia is discussed and the actions and 
uses of methionine are reviewed. 

Details are given of field methods of diagnosis of pregnancy toxzmia and 
of its treatment with methionine on five farms. There was success on two farms 
and partial success on two more but these cases were complicated by (a) a cautious 
owner and (b) a careless owner. In the one case of complete failure there was 
co-existent liver damage due to fasciola. Death of the foetus appeared not to 
affect its action though longer treatment was necessary. 
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A STUDY OF THE ANALYSIS OF BLOOD AND 
URINE IN PUPPIES 


By G. E. MOUSTAFA EL-HEHYAWI, B.V.Sc. (Cairo), M.V.Sc. (Cairo) 


Department of Biochemistry, Faculty of Veterinary Medicine, Cairo, Egypt* 


Tue data presented by Mayerson (1936), Byfield (1943) and others clarify 
the effect of climatic and environmental differences on animal metabolism as 
manifested by constitutional variation in blood and urine chemistry. The dog. 
like other mammals, uses water regularly for heat regulation, and, because of the 
absence of sweat glands, proper elimination through the kidneys is of much 
greater importance than it is in the horse or man. This is true for all dog breeds 
with the exception of the African bare dog which shows markedly visible sweat- 
ing (Malkmus, 1937). 

In amplification of these facts it is not surprising to find considerable varia- 
tions among published urine analyses of the dog. These statements have served 
to impress the writer with the probably more or less wide difference between the 
figures obtained in this study and those reported in the literature. 


Experimental 

The values here reported are the results of duplicate determinations of 
analyses of blood and urine samples. The animals used were four litters of 
breast-fed puppies. Analyses were done from birth to eight weeks of age. Blood 
samples were obtained by intracardial puncture under slight anesthesia. Urine 
of the new born series, during the first two weeks, was obtained from the bladder 
by gentle pressure on the abdominal wall. Older puppies were caged for the 
collection and the twenty-four-hour samples were kept in brown bottles and 
under toluene. 


Methods 
The blood quantitative tests used were: Folin and Wu (1919) for total 
nitrogen, Van Slyke and Cullen (1914, 1916) for urea, Sendroy (1931) for mano- 
metric estimation of oxygen, Van Slyke (1941) ninhydrin for amino acid N in 
blood and urine, Folin and Wu (1919) for creatinine, Young and Conway (1942) 
for allantoin, Benedict (1931) for sugar; water was estimated by collecting about 
0.5 gm. on fuller’s earth before the addition of oxalate and drying to constant 
weight at 75° C.; chlorides were determined by the method of Whitehorn (1921). 
The techniques for urine were: Autenrieth and Taege (1922) for total N, Folin 
and Youngburg (1919, 1921) for urea, Folin eration method (1932) for ammonia, 
Hopkins and Cole for uric acid, Allen and Ceredero (1931) for allantoin, 
Autenrieth (1915) for indican, Folin (1914) for creatinine and Sutton and Mohr 
for chlorides. All samples of blood and urine were analysed immediately after 
collection. 
Results 
The means were all based on the averages of duplicate determinations and 
the values are tabulated for two separate age-groups. 
* Present address: c/o Guy’s Hospital Medical School, Biochemistry Dept., London, S.E.1. 
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Blood Chemistry. The results of blood analyses are shown in Tables I and 
II. Chlorides are determined on whole blood. Water is calculated in per cent 
by weight and oxygen in per cent by volume. 


TABLE I. 
Blood Analyses of Normal New Born Puppies. 
Sex Age Weight Urea Amino Creat- Creat- Allan- NaCL Sugar Water O: 
acid N ineN inineN toin N 

hrs. gm. mg.% mg.% mg.% mg.% mg.% mg.% mg.% % % 
M 24 285 12.3 10.3 0.30 0.22 1.00 405 98 86.02 20.23 
F 24 266 13.6 10.8 0.29 0.25 1.01 441 108 86.71 20.26 
F 24 270 15.1 10.1 0.32 0.22 0.99 390 108 86.46 20.27 
F 36 283 24.1 11.3 0.30 0.21 0.97 463 118 81.18 20.48 
M 36 310 25.6 11.5 0.28 0.23 0.89 501 125 82.02 22.13 
M 36 297 22.2 10.3 0.31 0.25 1.00 472 110 81.10 20.69 
F 48 308 17.9 11.0 0.28 0.20 0.80 511 115 83.02 20.88 
M 48 310 20.1 10.0 0.32 0.23 0.83 484 120 82.75 21.11 
M 48 363 23.8 12.2 0.30 0.24 0.91 463 117 82.00 20.90 
F 72 400 27.7 12.0 0.30 0.22 1.10 530 126 83.75 21.00 
F 72 377 30.0 11.8 0.33 0.25 0.85 525 119 82.80 20.81 
M 72 381 29.9 11.9 0.34 0.22 0.94 519 122 82.63 22.15 
Means 319 21.8 11.1 0.31 0.23 0.94 475 116 83.29 20.91 


Table I presents the normal blood figures of twelve new born puppies. 
Table II shows the normal blood analysis of 14 older puppies of two to eight 
weeks of age. The urea nitrogen values are lower than those given in Table I 
for the younger series. 

Urine Analyses. It will be observed from an examination of Table ITI that 
on a milk diet a total nitrogen output of 987-1034 mg. per 100 c.c. urine yielded 
76.80-80.39 mg. as urea, 8.12-8.31 mg. as ammonia, I.1 mg. as creatine, 2.3-2.5 
mg. as creatinine, 0.23-0.24 mg. as allantoin and 2.33-2.42 mg. as amino acid. 
It is worth noting that these urines were collected during a period of the hot 
weather which is experienced in Cairo during summer. The urines from both 
groups were observed to be clear, and were acid and hypotonic (sp. gr. 1001-1005). 


TABLE II. 
Blood Analyses of Normal Puppies, 2-8 Weeks Old. 
Sex Age Weight Urea Amino Creat- Creat- Allan- NaCL Sugar Water QO: 
N~ acidN ineN inineN toinN 

wks. gm. mg.% mg.% mg.% mg.% mg.% mg.% mg.% % % 
F 2 459 14.9 12.7 0.33 0.23 089 #86611 108 87.40 18.27 
M 2 466 14.6 13.0 0.26 0.22 0.67 592 114 ~— 87.51 17.50 
F 3 553 14.8 13.5 0.30 022 £062 #4600 122 86.65 17.52 
M 3 592 15.4 124 0.29 0.21 0.91 634 126 86.43 17.47 
M 4 619 15.8 13.4 032 0.23 0.83 581 131 86.30 16.35 
F 4 690 17.1 140 3 0.31 0.20 1.01 590 120 §=686.40 16.61 
F 5 730 16.8 144 030 0.24 # 0.77 575 120 = 87.56 15.70 
M 5 815 16.2 14.7 0.33 0.24 0.82 560 136 ©8640 15.23 
F 6 986 16.0 146 030 0.23 0.59 590 130 =. 86.72 14.41 
M 6S Uti 17.6 15.5 0.34 0.25 1.01 600 128 ~~ 87.51 14.09 
M 7 ~=:1283 17.1 15.1 0.35 022 0.99 587 128 88.00 14.09 
F 7 1420 18.1 150 032 023 091 603 133 87.51 13.90 
F 8 1755 18.3 158 030 0.24 1.20 571 126 §=86.72 13.43 
M 8 1990 18.0 150 80.33 0.21 0.81 571 128 86.72 13.56 
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The volume of urine in the older group is relatively greater in proportion to 
their weights. The chlorides are excreted in minute amounts with a maximum 
of 31 mg. per 100 c.c. urine. The normal range of urinary indican fluctuates 
between o and 0.47 mg. per cent. About 70 per cent of cases encountered were 
indican free. The nitrogen partition is high. As growth increases and weaning 
time approaches the nitrogenous wastes are gradually marked in urine and the 
specific gravity rises. 


TABLE III. 
Normal Constituents of Urine of Puppies. 
From birth to 1 week From 2 to 8 weeks 

Constituent range mean % of range mean % of 
mg. % mg. % total N mg. % mg. % total N 

Total N ... its 970-1004 987 _ 1011-1057 1034 —_ 
Urea N ... we 734-781 758 76.80 800-864 832 80.39 
Ammonia N aa 80-83 82.00 8.31 80-88 84 8.12 
Creatinine N... 21.83-23.57 22.70 2.30 23.50-28.20 25.85 2.50 
Creatine N ie 10.33-11.39 10.86 1.10 10.72-12.02 11.37 1.10 
Amino acid N ... 19.00-26.00 23.00 2.33 22.00-29.00 25.00 2.42 
Allantoin N ue 1.80-2.90 2.40 0.24 2.00-2.70 2.40 0.23 

Indican... ans 0.00-0.33 0.33 — 0.00-0.47 0.47 -—— 

Chlorides ... see 20.00-20.26 23.00 — 27.00-31.00 29.00 — 

Volume (c.c.)... 8.00-15.00 12.00 — 25.00-75.00 50.00 — 

Discussion 


Although the urine analyses for the new-born series were not based on the 
24-hour output, they yielded values which hold good for comparison with results 
in other investigations. For the constituents examined no variation whatsoever 
was observed in the blood and urine of both sexes. The values for blood urea, 
amino acid, and water are higher than those obtained by Morgulis and Edwards 
(1924) and Bodman (1947). These results are in agreement with those given by 
Pucher (1928). The values for urea N in Table II are lower than those in the 
new born and closely parallel those of Morgulis and Edwards (1924) and Pucher 
(1928). The creatine and creatinine are marked constituents in the blood of 
puppies. The blood oxygen shows an appreciable change and the values for the 
older group of puppies at six to eight weeks fall to a marked extent in comparison 
with those shown in Table I. Until birth the placenta probably carries out most 
of the functions which are later going to be taken by the kidneys, while at birth 
the kidney is doubtless capable of sufficient of its adult functions. For animals at 
least, however, there is little available information about the composition of blood 
and urine at this age or, indeed, for the first few weeks of the puppy’s life. 

In the whole series of experiments the nitrogen partition in urine is low, 
due to the fact that the young growing tissues make a considerable demand on 
protein. Urea N is the chief nitrogenous waste. Ammonia excretion forms 8.31 
to 8.12 per cent of the total nitrogen; its amount corresponds to 46 to 48 c.c. 
N/1o NaOH. The amounts of allantoin in urine are lower than the 86 mg. per 
cent value given by Barker (1944) for adult dogs. No uric acid was detectable 
in any of the samples (allantoin is known to be the end product of purine 
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metabolism in dogs with the exception of one breed, the Dalmation hound). As 
growth diminishes the needs for protein become less and in consequence a larger 
amount of nitrogenous products appear in the urine. 

Smith (1921) stated that the skeletal muscles grow more rapidly than the 
liver and kidneys which are relatively of larger size at birth than later. Shoji 
(1937) reported that the kidneys of puppies do not attain complete excretory 
function until the fourth or fifth week of life and that the complete function of 
the liver and reticulo-endothelial system is not attained until the age of approxi- 
mately 30 days. The salt excretion (chlorides) of the new born is normally lower 
than that of adults (Hehyawi). The storage of salts is very high in the young 
while still suckling and gradually diminishes though not so rapidly as does that 
of the organic substances (Table III). The reaction of all urines is acid for the 
reason that the puppies are practically carnivorous on their mothers’ milk. 

Wells (1925) noted that normal urine of infants and children contains about 
3 mg. of acetone per kilo of body weight, but careful test failed to detect the 
presence of even the faintest trace of acetone in the whole samples here examined. 
The analyses of random samples in the new born disclosed substantial excretion 
of indican in the majority of urines so that the samples of milk-fed puppies may 
be considered indican free. During the nursing period the lactic acid bacteria 
aided by the lactose of the.milk tends to retard the putrefactive processes 
in the intestine. Sharlet (1938) recorded approximate output of 4.95 mg. 
per twenty-four hours in new-born infants (3 to 10 days), while Malkmus (1937) 
reported that it ranges between 10 and 30 mg. per day in adult dogs. 


Summary 

Data are presented on the chemical composition of blood and urine in 
puppies. 

Values for nitrogen partition in blood are in agreement with those of Pucher 
but higher than those given by Morgulis and Edwards. 

Blood oxygen changes considerably. Values for the older puppies (6 to 8 
weeks) are comparatively smaller than those for the new-born group. 

Urinary nitrogen in puppies is low in response to the demand of young 
growing tissues on protein. 

Uric acid was not detected at all in urine. 

In contrast to the occurrence of acetone in normal urine of infants and 
children, no trace of acetone was detected in the urine of puppies. 

Urinary indican falls to nil in about 70 per cent of cases. 

The salt excretion is lower than that of adults. The storage of salts is very 
high in the suckling young. 
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TRYPANOSOMA BRUCEI IN THE CAT 


By D. H. HILL, D.V.M. (Toronto). 
Division of Animal Husbandry and Health, Faculty of Agriculture, University College, Ibadan 


REFERENCES to trypanosomiasis in the domestic cat are not numerous. 
Bruce (1895) cited by Wenyon (1926) mentioned T. brucei in cats in Zululand. 
Laveran and Mesnil (1912) reported the death of a cat 44 days after the 
ingestion of an infected (“ naganee”) mouse, and in another cat 25 days after 
eating an infected guinea pig. Wenyon (1926), referring to T. brucei, says 
“dogs acquire the infection easily, and die about a fortnight from the time of 
inoculation. Cats are slightly more tolerant.” Referring to T. gambiense he 
says “the dog and the cat are susceptible.’ Curson (1928) reported that 
following artificial infection of the cat with T. brucei, the disease runs an acute 
course, death occurring in the case cited in 24 days. Davis (1931) stated that 
“the cat is susceptible to artificial infection of T. brucei and dies after a period 
of 26 days from a sub-acute type of infection. Very little is known, however, 
concerning the behaviour of the cat to experimental T. rhodesiense infections.” 
Hutyra, et al. (1946), Hagan (1947), Cameron (1951), and Hornby (1952) also 
refer to trypanosomiasis in the cat, Cameron observing that “cats are more 
tolerant of T. brucei than dogs.” In Nigeria, Mettam (1946 and 1947) reported 
on a single case, and Unsworth (1954) has observed “four or five cases of 
T. brucei in cats in Nigeria.” 
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The cat in the case now described was a white female about one year old. 
It was kept on a residential site in Ibadan, Nigeria. ‘Tsetse fly are not seen on 
this site, although it is possible that there are riverine tsetse in the vicinity of 
the reservoir and forestry reserve about 3 mile away. 

On February 1, 1954, the cat was reported listless and off its food. On 
examination on February 6 the coat was rough, dry and staring, and the 
visible mucous membranes pale. The pulse was weak and accelerated and 
breathing was shallow. There was oedema and erythema of the head region, 
the ear veins in particular, being prominent and engorged. Both eyes were 
acutely affected, there being photophobia, lacrimation, conjunctivitis and 
keratitis, accompanied by pannus, hypopyon, and hypertony of the right eye 
(Fig. 1). Hypertony was so severe that at first a glaucoma was suspected. By 
12 noon on February 6, the cat was blind (a symptom of feline trypanosomiasis 
first described by Laveran and Mesnil in 1904) and too weak to stand. Blood 
smears (ear vein) showed heavy infestation with T. brucei (3 or more per field). 

A quarter of a c.c. of 5 per cent solution of antrycide methyl-sulphate (6.0 
mg. per Kg.) was administered subcutaneously. 

A few hours after the injection the cat proceeded to take an interest in 
its surroundings and mewed when it heard footsteps. It drank a little milk the 
day following treatment and ate some solid food on the third day. Between 
the third and fourth day the upper parts of both pupils were visible, the 
hypopyon appearing to disappear from above downwards. Both eyes appeared 
quite normal by February 14, 1954. 

On March 7, however, a relapse was manifested by a recurrence of the 
eye lesions and slight cedema of the head. The membrane nictitans were 
prominent. The temperature was 104.6° F. A larger dose (10 mg. per Kg.) 
of antrycide methyl-sulphate was administered subcutaneously. Slight 
salivation and muscular tremors followed the injection. Within eight days the 
eyes had cleared completely and on July 5, four months later, the cat, though 
still very thin, was reported fit (Fig. 2) and feeding well. A third relapse 
occurred on July 22, accompanied by acute eye inflammation. Some improve- 
ment was observed following a subcutaneous injection of 11.5 mg. per Kg. of 
antrycide methyl-sulphate on July 29 but eleven days later a further relapse 
occurred. The cat was destroyed at the owner’s request on August 12. 


Discussion 

In the case described the first two doses of antrycide methyl-sulphate were 
administered at the level of 6.0 mg. per Kg. and 10 mg. per Kg. respectively. 
The third and last injection of 11.5 mg. per Kg. had to be given, through 
force of circumstance, by another clinician who was not aware of the size 
of the dose administered previously. It is possible, therefore, either that the 
strain of T. brucei was resistant to antrycide, or that the parasite had developed 
drug-fastness following an inadequate dosage in the first place. The relapses 
might not have occurred had the initial dose of 6 mg. per Kg. been considerably 
higher. 
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It is interesting to note that Unsworth (1954) has observed muscular 
tremors, vomiting, and violent bowel evacuations in a Spaniel dog following 
a dosage of 5 mg. per Kg. of antrycide methyl-sulphate, and that a level of 
8 mg. per Kg. the dog was “ put out” for about an hour. Hutchinson (1954) 
reported a suspected case of trypanosomiasis in a cat in the Gold Coast, and 
it responded satisfactorily three days after the administration of 0.025 gm. of 
antrycide methyl-sulphate. Unfortunately, it was not possible to follow the 
case further. Unsworth (1954) has also treated cats successfully with antrypol 
(Suramin B.P.) where relapses have occurred following antrycide therapy. A 
case of T. brucei infection in a cat reported by Mettam (1947) was cured by 
three intraperitoneal injections of 0.4 gm. of antrypol. It would appear, 
therefore, that cats are tolerant of heavy doses of both these drugs. 

The disease may have been contracted through the ingestion of an infected 
vertebrate host as the cat was not known to have been exposed to tsetse. A 
similar case, occurring in a clean area, was reported by Gongiu (1953) who 
presumed that a cat had become infected with 7. brucei following the ingestion 
of infected camel viscera. 

Summary 

A case of natural infection of a cat with 7. brucei is described. Acute 
inflammation of the eyes, followed by blindness, inappetance and listlessness, 
were the predominant clinical symptoms. Trypanosomes were present in large 
numbers in the peripheral blood during the febrile stages. Antrycide methyl- 
sulphate therapy, although markedly successful in clearing up the eye condition, 
failed to check relapses. No other trypanosomidal drugs were used. The cat 
was destroyed six months after the initial onset of symptoms. 
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BOVINE FCETAL ANASARCA ASSOCIATED WITH 
PROLONGED GESTATION AND DYSTOKIA 
By J. E. JOHNSON, M.R.C.V.S., and D. L. HAXBY, M.R.C.V.S. 


Leicester. 

ANASARCA is a condition in which abnormal fluid is found in the subcutan- 
eous connective tissues, and there are records of its association in the foetus with 
a long gestation period. Andres (1931) reports on a g-year-old Brown Swiss 
cow, having a gestation period of 369 days, from which, after slaughter, a foetus 
was removed weighting 218.25 pounds; this is not described as a foetal anasarca. 

Williams (1943) considers foetal giantism in domestic animals to be infrequent 
and as not occurring when there is a normal period of gestation; prolongation 
of gestation in the cow is comparatively rare. Inadequate data so far support 
the hypothesis that, under pathological conditions, the foetus is mostly presented 
posteriorly, and that the ratio of males to females is great. Anasarca occurs in 
all species of domestic animals and is, by far, the commonest in dairy cows. While 
the anasarcous foetus may sometimes become three to four times its normal size, 
most cases do not cause dystokia because, in the cow, they are aborted, usually 
in the sixth to seventh month, when the volume of the foetus is not a serious 
impediment to its expulsion. 

A record is herewith given of an attested Ayrshire cow of g years and in 
fair condition. The owner telephoned at 9 p.m. on December 11, 1953, to say 
a cow was having difficulty in calving, and that it was a very large calf. 

The cow was in calf for the sixth time and the two previous calvings were 
known to have been normal. The cow had appeared to have a large abdomen 
for two to three months and had been served on December 25, 1952. 

The udder was noticed to be enlarged on December 7, 1953, and move- 
ment of the foetus had been seen the following day. The gestation period was 
therefore at least 351 days. 

The abdomen of the cow was enlarged, there was occasional straining, and 
two hind feet were presented and appeared much oversized. The temperature 


Fig. 1 


Calf described in Article by Johnson & Haxby, page 80. 


Fig. 3 | 


Blood smear showing T. Brucei. 


(Article by Hill, page 77) 
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was 102.5° F., the respiration rate was slightly increased, and the pulse was pos- 
sibly sharp. Digital pressure on any part of the foetus, within reach, caused 
“ pitting.” The dystokia was clearly due to foetal anasarca and the prognosis 
was grave. 

The skin on the hind legs of the foetus was incised in several places, ropes 
were applied to the hind feet and traction was applied. A fair amount of fluid 
was released from the foetus, but it was soon obvious that traction was hopeless. 
The owner, having accepted the possible risks, agreed to a Cesarean section, 
and the two hind feet which were exposed were therefore removed as far up the 
leg as possible. 

The head of the foetus could be palpated on the right flank, and it was 
decided to incise in a lateral direction, parallel to the milk vein and from a point 
just in front of the stifle. The area of the right flank was therefore clipped, shaved 
where necessary, and washed with warm water and soap. Anzsthesia was 
induced by an epidural injection of 110 c.c. Parsetic (2} per cent Procaine). 
This failed to anzsthetise the flank completely, and the proposed line of incision 
was anzsthetised by local infiltration with Parsetic. The cow was still standing, 
even though unsteady, and with gentle persuasion she was cast on her left side. 
An initial dose of one ounce of chloroform was then administered with a Cox’s 
mask and anzsthesia was complete after three ounces had been given. 

A 15-inch incision was made through the skin, after the application of 
surgical spirit to the site. A similar incision was made through the muscle 
layers, and on opening the peritoneum a small amount of pale red fluid escaped 
from the abdomen. 

The incision into the uterus was followed by the release of about 1 pint of 
a thick yellow fluid, and two fore feet and part of the head of the foetus were 
presented. Traction was applied to the two fore feet but failed 
owing to the very large foetal head. All previous incisions were enlarged to about 
20 inches and the foetus was then delivered. It was impossible to remove the 
afterbirth, but part of it was cut away, as it tended to protrude through the lips 
of the uterine incision. 

The uterus was sutured with lembert sutures, using No. 3 chromic catgut. 
The peritoneum and muscles were sutured by mattress sutures, using No. 3 
catgut, and after removal of the chloroform mask the skin wound was closed 
with silk mattress sutures. Six c.c. distaquaine was given intramuscularly. The 
cow soon recovered consciousness. 

When seen on the next day (December 12, 1953) the cow was standing and 
interested in food. The temperature was 103° F. and the pulse was thready; 
peritonitis was suspected. Most of the afterbirth had been passed. Five 
c.c. distaquaine was injected into the uterus and intramuscularly. 

The cow was recumbent on the following day, but rose without undue 
effort and had given 24 gallons of milk at 8.0a.m. The temperature was 103° F., 
and the pulse was unchanged; the respirations were slightly increased. The 
appetite was not good and a further 5 c.c. distaquaine were given intramuscu- 
larly. At 9.30 a.m. on the third day (December 14, 1953) the cow showed 
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respiratory distress; the temperature was 104° F., and the pulse was thready, 
with an increased rate. The cow had no appetite and died at 4.30 p.m. that day. 

An examination post-mortem showed that the operation wounds in the 
uterus and abdominal wall were healing well, and there was no sign of periton- 
itis; a pneumonia was present. 

The foetus was examined, and it was a male with four well-developed teats 
and weighing 214 pounds. It was 51 inches in length and the head was enlarged, 
weighing 25 pounds. Six incisor teeth were well exposed and three molars were 
erupting. The circumference of the head was 31 inches, the girth of the animal 
was 43 inches, and its elbow 21 inches. The circumference of the fetlock was 
9 inches and the abdominal muscles were 2 inches thick. There was a great 
deal of fat in the abdominal cavity; the lungs were rudimentary and there was a 
large ductus arteriosus. 

Discussion 

Cesarean section has been advised in six cases of dystokia during the last 
18 months. Permission was granted in the sixth case only; three of the other cases 
were sent to the knacker; and two went to the Ministry of Food. The operation 
is not advised if there has been much interference. Whilst traction had been 
applied in this case, little damiage, if any, had been done, and the cedematious 
condition of the foetus had probably acted as a protective pad. 


Summary 


A case of bovine foetal anasarca is described in which the foetus, weighing 
214 pounds, was removed by Czsarian section after a gestation period of 351 
days. The cow died three days later from pneumonia. 
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REVIEWS 


THE BiocHEMISTRY OF SEMEN, by T. Mann. Pp. 240, 7 plates, 25 tables, 16 figs. 
London: Methuen & Co. Price 16s. 


Some veterinary surgeons welcome the entry of biochemistry into their field, 
some view the procedure with suspicion, and still others long for “ the good old 
days.” So it was, no doubt, when the histologists and bacteriologists first thrust 
their noses into veterinary medicine, and so it will be when biochemistry in turn 
is replaced by—what? 

He who stops for a moment to think and to ask what he may gain 
from the use of new techniques in his own practice will realise that the 
professional concern of the veterinary surgeon with semen is itself relatively 
recent. It springs, in fact, from the interest of the animal breeder in artificial 
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insemination. The substance of this little monograph can thus be said to be 
doubly new—a modern scientific discipline applied to a new phase of animal 
husbandry. 

Dr. Mann’s first chapter (29 pp.) deals with semen’s two components, his 
second (25 pp.) with the physical and chemical properties of whole semen and 
his third (29 pp.) with a long list of physical and chemical agents which influence 
spermatozoa. In the last five chapters, the proteins, lipids, carbohydrates, nitro- 
genous bases, and citric acid and inositol in semen are surveyed carefully. 
The 1,000 references, beginning with Leeuwenhoek (1677), include many which 
were published as recently as 1953, whilst the 18-page index, with approximately 
700 entries, is in pleasant contrast to the meagre efforts found in so many 
volumes. 

What direct interest has this excellent little monograph for the average 
veterinary surgeon? Not a lot, perhaps, for even the author prefers to regard it 
“as something in the nature of an Interim Report”; and yet any practitioner 
with a lively curiosity will find much to interest him. The reviewer, for example, 
can commend this point of view, expressed in Dr. Mann’s “ Introduction.” 

“it (semen) represents an animal tissue with but a single type 

of cell, the spermatozoa, freely suspended in a fluid medium 

of some complexity, the seminal plasma, and not subject to 

cellular growth, division or multiplication.” 
Unusual? Of course! and stimulating. Moreover, at least Chapters 1 and 3 
could be read as profitably by the practitioner as by the comparative physiologist. 

Every veterinary surgeon who has qualified during the last four decades 
must have learned as a student the anatomical form to which Dr. Mann’s subject 
is in part the corresponding function. For a century or more, indeed, the domestic 
animals, muscle by muscle, bone by bone, organ by organ and function by 
function, have been taken to pieces. The reviewer of this book believes, and 
hopes, that the process of dissection has reached its climax and that the period 
of synthesis may now be commencing. For attaining the desired goal of a far 
better and hitherto unachieved understanding of the whole animal the veterinary 
surgeon should be at least as well placed, both by training and experience, as the 
research worker in other fields, but only if his experience includes the basis of 
this excellent monograph. 


Tue HorseMan’s YEAR, 1955. Edited by Lt.-Col. W. E. Lyon. London: 
Collins. Price 15s. 


Tue HorseMan’s YEAR, 1955 edition, maintains the high standard of 
previous issues. This annual is now so firmly established in popular esteem that 
it has become an “ essential” for all horsemen and women who take an interest 
in those sporting events in which horses play the leading part. 

In addition to the usual reviews of flat-racing, national hunt and point-to- 
point, the shows and show jumping, etc., there are articles on such interesting 
topics as the Palio of Siena, that extraordinary horse-race around the main 
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square of the town and first run in the year 1482, the work of the Animal Health 
Trust Equine Research Station, and Intelligence and Horses. The “monkey 
seat” is a recent innovation when one takes into account the long history of the 
science and art of horsemanship. There are people alive who saw its intro- 
duction to the English racecourse and there are few topics which have excited 
more argument among horsemen and followers. In “The Long and Short of 
it” Col. Lyon gives us the whole picture and traces its origin not to some “ King 
of the Saddle” but to a humble negro stable-boy in the stable of J. Huggins in 
America. 

The appendix records the results and awards of the year. 

The book is profusely illustrated with pictures which are a testimonial to 
the Editor’s choice and the publisher’s art. 


ECHO FROM THE PAST 


(From the VETERINARY JouRNAL, February, 1880) 
COMMENT. 


At the discussion on Animal Vaccination which took place in London 
recently, some extraordinary notions were ventilated with regard to Variola in 
animals and animal diseases in general. Veterinary pathologists will be rather 
startled to hear that there are only two kinds of Variola—human and ovine; 
that Vaccinia is merely human Variola modified by the cow, though all attempts 
at producing the former by inoculation with the virus of the latter have failed in 
latter days, but was easily accomplished formerly; that Chauveau is a foreigner, 
and therefore untrustworthy; that horse-pox has only been observed by incom- 
petent foreigners; and that only those present at the discussion knew everything 
relating to the variolous diseases of animals. The most amusing speaker was 
perhaps Dr. Crisp, who pretended to a most intimate acquaintance with animal 
disorders, made most astounding revelations with regard to the transmissibilty 
of a host of maladies—Glanders among them—from cattle to mankind, and spoke 
of entozootic asthma of bovines as likely to be communicable to man! Will 
anybody tell us what entozootic asthma of the cow really is? The doctors sadly 
need someone among them to inform as to disease in animals, and especially 
Variola. Foreigners, of course, would have to be excluded, and native evidence 
alone admitted; though little or nothing is known of foreigners and their labours, 
yet as ignorance of these appears to be bliss, the folly of being enlightened by 
their means is obvious. 
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